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(57) A radio interface with a public mobile communication network (13) and an interface with a mobile station 

(11) are additionally provided for a POS terminal (12) so that an electronic settlement procedure between the 
mobile station (1 1) and the public mobile communication network (13) is performed through the POS terminal 

(12) . An existing authentication function of an exchange in the public mobile communication network (13) and 
an existing function for charge collection for performing an accounting process for a charge for service of a 
mobile station (11) are utilized to perform a settlement process with the POS terminal (12). 
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PAYMENT METHOD AND SYSTEM 

BAfTKfiROITND OF THE INVENTION 
Field of the Invention 
5 This Invention relates to a payment system 

and method, and more particularly to a payment 
system and method which uses an existing function of a mobile 
communication network to act for a purchaser in settlement of 
a purchase price in a shop. 
10 Description of thft Related Art 

As a result of the popularization of the Internet and 
the development of e-commerce, measures for 
settlement of a purchase price for a commodity or a service 
which can be utilized at any time and any place are demanded, 
15 and investigations for an electronic money system are proceeding . 
Such electronic settlement systems are classified into two 
systems of electronization of the value and electronizatior: 
of the measures. The former warrants the value in electronic 
data themselves like electronic money and various prepaid cards 
20 and completes settlement by transfer of such data. 

The latter signifies electronization of a right or a 
procedure of extracting a value such as settlement by credit. 
The SET (Secure Electronic Transaction) is widely known as a 
protocol forperforming settlement of credit safely on a network. 
25 In the existing state of things, for construction of a 

general infrastructure for such electronic settlement as 



described above, cooperation with banks which are sources of 
issuance of electronic money and/or credit companies which are 
.sour.Cie.s_Qf . i s.siiance.jLf_cr_eA^ 

the system construction is not easy. It is to be noted that 
a system which requires such cooperation withbanks as mentioned 
above is disclosed in Japanese Patent Laid-OpenNo . 126231/1999 . 

SUMMARY OF THE INVENTION 

It is an object of at least the preferred embodiments of the 
present invention to provide a payment system and method by which a simple and 
easy electronic settlement system can be provided by 
communication undertakings. 

According to an aspect of the present invention, there 
is provided a payment method for acting for a purchaser in settlement 
of a purchase price in a shop, comprising the steps of issuing 
a notification of a purchase price from a POS terminal provided 
in the shop to a mobile station carried by the purchaser, 
signaling, in response to a settlement starting instruction 
of the purchaser who responds to the notification, a settlement 
starting request from the mobile station to authentication means 
through the POS terminal and a mobile communication network, 
performing an authentication process of the purchaser between 
the authentication means and the mobile station based on the 
settlement starting request, signaling a settlement request 
from the authentication means to payment acting means when th 
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authentication indicates a correct result, and performing an 
accounting process of the mobile station by the payment acting 
mean s in response to the settlement request and issuing a 
notification of a result of the accounting process to the POS 
5 terminal and the mobile station* 

The authentication means may use a user authentication 
function of an exchange provided for the mobile communication 
network. The payment acting means may use a charge collection 
function for the mobile station. Communication between the 

10 POS terminal and the mobile station and mobile communication 
network may be performed through a radio interface which can 
communicate by radio. 

According to another aspect of the present invention, 
there is provided a payment system for acting 

15 for a purchaser in settlement of a purchase price in a shop, 
comprising a POS terminal provided in the shop for issuing a 
notification of the purchase price to a mobile station carried 
by the purchaser and signaling a settlement starting request 
from the mobile station to a mobile communication network in 

20 response to a settlement starting instruction of the purchaser 
who responds to the notification, authentication means for 
receiving the settlement starting request through the mobile 
communication network to perform an authentication process of 
the purchaser with the mobile station and producing a settlement 

25 request when the authentication indicates a correct result, 
and payment acting means for performing an accounting process 
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of the mobile station in response to the settlement request 
and notifying the POS terminal and the mobile station of a result 
-of— the- accounting-process- 

The authentication means may be a user authentication 
function of an exchange provided for the mobile communication 
network- The payment acting means may be a charge collection 
function for the mobile station. The POS terminal may have 
a radio interface which can communicate with the mobile station 
and the mobile communication network by radio. 

According to the present invention, in order to construct 
a simple and easy electronic settlement system only by 
communication undertakers, a radio interface with a public 
mobile communication network and an interface with a mobile 
station are additionally provided for a POS (Point Of Sales) 
terminal so that an electronic settlement procedure between 
the mobile station and the public network is performed through 
the POS terminal . Further , an existing authentication function 
of an exchange in the public mobile communication network and 
an existing function for charge collection for performing an 
accounting process for a charge for service of a mobile station 
areutilizedtoperforma settlement process with the POS terminal . 
Thus, a simple and easy electronic settlement system can be 
constructed only by communication undertakers. 

The payment method and apparatus are 

25 advantageous in that banks and cr dit companies which have been 
considered as components of an electronic settlement system 



15 



20 
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are not necessary and an electronic settlement system can be 
constructed only from a public mobile communication network. 
Further, ...since... .a ...public mobile, comraimi cation, network which, 
already has functions of user authentication and charge 
5 collection from users which are required by electronic 
settlement can be utilized as mechanisms for the functions, 
the payment acting service method and apparatus are advantageous 
also in that an electronic settlement system can be constructed 
with a low cost, 

10 The above and other objects, features and advantages of 

the present invention will become apparent from the following 
description and the appended claims, taken in conjunction with 
the accompanying drawings in which like parts or elements are 
denoted by like reference symbols. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic system diagram of a payment acting 
service system to which the present invention is applied; 

FIG. 2 is a sequence diagram illustrating an operation 
20 procedure of the payment acting service system of FIG. 1; and 
FIG. 3 is a sequence diagram illustrating an 
authentication procedure of a mobile station of the payment 
acting service system of FIG. 1. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring first to FIG. 1 , there is shown a configuration 



of a payment acting service system to which the present invention 
is applied. The payment acting service system shown includes 
at least one mobile, station 11 which is a subscriber. to. a public 
mobile communication service . The mobile station 11 has a high 
speed radio access interface such as the Bluetooth and has a 
function of transmitting a settlement request signal using the 
interface in response to an operation of keys (not shown) thereon 
by a user thereof. 

The payment acting service system further includes at 
least one POS terminal 12. The POS terminal 12 has a radio 
interface with a public mobile communication network 13 and 
a high speed radio access interface such as the Bluetooth and 
can therefore communicate with the mobile station 11 and the 
public mobile communication network 13. 

The public mobile communication network 13 includes at 
least one radio base station, at least one mobile communication 
exchange and so forth. A home location register (HLR) 14 for 
storing subscriber information of the mobile station 11 and 
so forth is connected to the public mobile communication network 
13 . Also a payment acting center 15 which performs a settlement 
process and issuance of receipt information in response to a 
request from the POS terminal 12 is connected to the public 
mobile communication network 13. 

FIG. 2 illustrates operation of the system of FIG* 1. 
Now, a settlement procedure of a payment acting service of the 
payment acting service system described above is described with 
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reference to FIG. 2. If the user 11 who possesses the mobile 
station 11 purchases a commodity in a shop which holds the POS 
terrainall 

12 by a key inputting operation, a bar code inputting operation 
or the like by an employee. The POS terminal 12 receiving the 
price input notifies the mobile station 11 of the purchase price 
using the high speed radio access interface. Where the POS 
terminal 12 has an external display function such as a display 
unit , the notification of the price maybe perf ormedby displaying 
the price on the display unit. 

When the mobile station 11 is notified of the purchase 
price from the POS terminal 12 , it displays the price on a display 
section thereof. The user 11 will confirm the price displayed 
on the mobile station 11 or the POS terminal 12 and perform 
15 a settlement request by a key operation. The mobile station 
11 receiving the settlement request instruction by the key 
operation of the^mobile station 11 signals a settlement starting 
request signal to the POS terminal 12 using the high speed radio 
access interface. This signal includes a subscriber number 
20 (MSN: Mobile Subscriber Number) of the mobile station 11 in 
the public mobile communication network and a mobile station 
number (MSI : Mobile Subscriber Identifier). 

The POS terminal 12 receiving the settlement request 
signal from the mobile station 11 transmits an origination 
25 request signal to the public mobile communication network 13. 
This signal includes the subscriber number (MSN), the mobile 
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station number (MSI ) and a dial number (#A) of the payment acting 
center 15. An exchange (not particularly shown in FIG. 2) in 
the -public mobile communication network .13 receiving . the 
origination request signal from the POS terminal 12 performs 
5 an authentication information reading out request to the home 
location register 14 to acquire an authentication key which 
is authentication information of the mobile station 11 and 
signals an authentication request signal to the POS terminal 
12. This signal includes a random number generated by the 

10 exchange of the public mobile communication network 13. 

The POS terminal 12 receiving the authentication request 
signal from the exchange of the public mobile communication 
network 13 transmits an authentication request Bignal to the 
mobile station 11 using the high speed radio access interface. 

15 This signal includes the random number generated by the exchange 
of the public mobile communication network 13- The mobile 
station 11 receiving the authentication request signal frcni 
the POS terminal 12 performs an arithmetic operation process 
based on the random number included in the signal and the 

20 authentication key possessed by the mobile station 11 itself 
and transmits a result of the arithmetic operation as an 
authentication response signal to the POS terminal 12 using 
the high speed radio access interface. 

The POS terminal 12 receiving the authentication response 

25 signal from the mobile station 11 transmits the result of the 
arithmetic operation from the mobile station 11 as an 
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authentication response signal to the public mobile 
communication network 13. The exchange of the public mobile 

communication network 13_re.ceiying_the authenticati.oii_r_e_spon.s_e. 

signal from the POS terminal 12 performs authentication based 
5 on the result of the arithmetic operation. If the exchange 
discriminates that the authentication is OK, then it performs 
a call connection process based on the dial number (#A) received 
from the POS terminal 12. 

After completion of the connection process to the payment 

10 acting center 15, the POS terminal 12 transmits a settlement 
request signal to the payment acting center 15. This signal 
includes the subscriber number (MSN) and accounting information 
representative of the price of the commodity purchased by the 
user 11. The payment acting center 15 receiving the settlement 

15 request signal from the POS terminal 12 transmits an accounting 
process request signal to the home location register 14. This 
signal includes the subscriber number (MSN) and the accounting 
information. 

The home location register 14 receiving the accounting 
20 process request signal from the payment acting center 15 stores 
the accounting information for the subscriber number (MSN) 
included in the signal and transmits an accounting process 
response signal to the payment acting center 15. The payment 
acting center 15 receiving the accounting process response 
25 signal from the home location register 14 produces receipt 
information to the mobile station 11 and transmits the receipt 
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information as a settlement response signal to the POS terminal 
12. The POS terminal 12 receiving the settlement response 
s ignal._ transmii.s_._the... received^ a . 

settlement completion signal to the mobile station 11 and then 
5 disconnects the circuit to the payment acting center 15. 
Through the procedure described, the settlement procedure of 
the payment acting service according to the present invention 
is completed. 

While the procedure for authentication between the mobile 

10 station 11 and the exchange in the mobile communication network 
is well known in the art , the well-known authentication procedure 
is particularly illustrated in FIG. 3. Referring to FIG. 3, 
the subscriber number (MSN) and the mobile station number (MSI ) 
of the mobile station 11 are represented MSN (A) and MSI (A), 

15 respectively, and the authentication key of the mobile station 
11 and the authentication key regarding the mobile station 11 
registered in the home location register 14 ere represented 
by A-MSN and A-MSI , respectively. 

It is to be noted that, in FIG. 3, the POS terminal 12 

20 of FIG. 1 is omitted, and the authentication procedure is 
illustrated as an authentication sequence for a common mobile 
station. The present invention utilizes an authentication 
function (possessed by an exchange) for such a common mobile 
station. Further, the accounting information (purchase price) 

25 of the mobile station 11 is transmitted to and stored into the 
home location register 14 as an accountingprocess request signal 
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from the payment acting center 15. Thereafter, money for the 
purchase price is collected from the user making use of a 
charge collecting system function that a common public mobile 
communication network has. 

While a preferred embodiment of the present invention has 
been described using specific terms, such description is for 
illustrative purposes only, and it is to be understood that 
changes and variations may be made without departing from the 
spirit or scope of the following claims. 
15 References numbers appearing in the claims are for 

illustration only, and are not limitative. 

Each feature disclosed in this specification (which term 
includes the claims) and/or shown in the drawings may be 
incorporated in the invention independently of other disclosed 
20 and/or illustrated features. 

Statements in this specification of the "objects of the 
invention" relate to preferred embodiments of the invention, 
but not necessarily to all embodiments of the invention falling 
within the claims. 
25 The description of the invention with reference to the 

drawings is by way of example only. 

The text of the abstract filed herewith is repeated here 
as part of the specification. 

A radio interface with a public mobile communication 
30 network 13 and an interface with a mobile station 11 are 
additionally provided for a POS terminal 12 so that an 
electronic settlement procedure between the mobile station 11 
and the public mobile communication network 13 is performed 
through the POS terminal 12. An existing authentication 
35 function of an exchange in the public mobile communication 
network 13 and an existing function for charge collection for 
performing an accounting process for a charge for service of 
a mobile station 11 are utilized to perform a settlement 
process with the POS terminal 12 . 



Claims 



1. A payment method for settlement of a purchase price 
in a shop, characterized in that it comprises the steps of: 

issuing a notification of a purchase price from a POS 
terminal provided in the shop to a mobile station carried by 
the purchaser; 

signalling, in response to a settlement starting 
instruction of the purchaser, a settlement starting request 
from said mobile station to authentication means through said 
POS terminal and a mobile communication network; 

performing an authentication process of the purchaser 
between said authentication means and said mobile station based 
on the settlement starting request; 

signalling a settlement request from said authentication 
means to payment means when the authentication indicates a 
correct result; and 

performing a transaction with an account identified with 
said mobile station by said payment means in response to the 
settlement request and issuing a notification of the 
transaction to said POS terminal and said mobile station. 



2. A payment method as set forth in claim 1, characterized 
in that said authent icat- ion means uses a user authentication 
function of an exchange provided for said mobile communication 
network . 



3. A payment method as set forth in claim 1 or 2 , 
characterized in that said payment means uses a charge 
collection function for said mobile station provided for said 
mobile communication network (13). 



4. A payment method as 
to 3, characterized in that 
terminal and said mobile s 
network is performed through 



set forth in any one of claims 1 
communication between said POS 
;ation and mobile communication 
a radio interface. 
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5. A payment system for settlement of a purchase price 
in a shop, characterised in that it comprises: 

a POS terminal (12) to be disposed in the shop for issuing 
a notification of the purchase price to a mobile station (11) 

10 carried by the purchaser and signalling a settlement starting 
request from said mobile station (11) to a mobile communication 
network (13) in response to a settlement starting instruction 
of the purchaser; 

authentication means for receiving the settlement starting 

15 request through said mobile communication network (13) to 
perform an authentication process of the purchaser with said 
mobile station (11) and producing a settlement request when the 
authentication indicates a correct result; and 

payment means for performing a transaction with an account 

20 identified with said mobile station (11) in response to the 
settlement request and notifying said POS terminal (12) and 
said mobile station (11) of the transaction. 

6. A payment acting service system as set forth in claim 
5, characterized in that said authentication means is a user 

25 authentication function of an exchange provided for said mobile 
communication network (13) . 

7. A payment acting service system as set forth in claim 
5, characterized in that said payment means is a charge 
collection function for said mobile station (11) provided for 

30 said mobile communication network (13) . 

8. A payment acting service system as set forth in claim 
5, characterized in that said POS terminal (12) has a radio 
interface which can communicate with said mobile station (11) 
and said mobile communication network (13) . 

35 9. a settlement method comprising the steps of: 

issuing a notification of a payment to be made from a POS 
terminal to a mobile station; 

signalling, in response to an instruction input to the 
mobile station by a user thereof, a settlement starting request 
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from said mobile station to authentication means through said 
POS terminal and a mobile communication network; 

performing an authentication process between said 
authentication means and said mobile station based on the 
10 settlement starting request; 

signalling a settlement request from said authentication 
means to payment means when the authentication indicates a 
correct result; and 

effecting settlement by said payment means utilising an 
15 account operated for the mobile station by a charging function 
of the communications network; and 

notifying settlement to said POS terminal and said mobile 
station . 

10. A settlement method comprising the steps of: 

20 a POS terminal (12) for issuing a notification of a 

payment to be made to a mobile station (11) the mobile station 
being configured to send a settlement starting request to the 
POS terminal, the POS terminal being configured to forward that 
request to a mobile communication network (13); 

25 authentication means for receiving the settlement starting 

request through said mobile communication network (13) and 
configured to perform authentication of the mobile station (11) 
and to produce a settlement request when the authentication 
indicates a correct result; and 

30 settlement means configured to effect settlement (11) in 

response to the settlement request by a transaction with an 
account held for the mobile station and operated by a charging 
function of the communications network (11) of the transaction. 

11. A payment system or method substantially as herein 
35 described with reference to the accompanying drawings. 
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